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[57] ABSTRACT 

A control lever for a vehicle or a machine tool, in particular 
for an industrial truck, is disclosed for the generation of an 
electrical control signal. The actuation travel of the control 
lever is limited by a stop point that is de?ned by a stop and 
the control lever has means to generate a restoration force. 
The stop has an elastic component, as a result of Which an 
at least slight de?ection of the control lever beyond the stop 
point is possible. The elastic component of the stop is 
realized so that in the event of a de?ection beyond the stop 
point, the restoration force, as a function of the de?ection, 
increases to a greater extent than in the event of a de?ection 
of the control lever betWeen a neutral position and the stop 
point. When a de?ned, safety-critical de?ection of the con 
trol lever is reached, Whereby the control lever during this 
safety-critical de?ection is moved beyond the stop, a signal 
can be generated by an electrical sensor, as a result of Which 
a safety function of the vehicle or of the machine tool is 
actuated. 

20 Claims, 2 Drawing Sheets 
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CONTROL LEVER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates generally to a control lever assem 
bly for a vehicle or a machine tool, in particular for an 
industrial truck, to generate an electrical control signal, in 
Which the actuation travel of the control lever is restricted by 
a stop point that is de?ned by a stop, and the control lever 
has means for the generation of a restoring force. 

2. Description of the Currently Available Technology 
Control levers, Which are also frequently called 

“joysticks,” are used to control certain functions of conven 
tional vehicles or machine tools. On an industrial truck, for 
example, the various functions of a load holding device 
(e.g., elevation, lateral displacement, etc.) can frequently be 
controlled by such a control lever. HoWever, on presently 
available control levers, the control lever cannot be moved 
beyond a predetermined stop point. When the control lever 
has reached the stop point, the control signal generated by 
the control lever cannot be further changed by increasing the 
actuation force on the control lever. 

One limitation With presently available control levers is 
that in the event of a mechanical overload, e.g., of the type 
that Would occur as a result of incorrect operation or the 
misuse of the control lever as a handhold, the control lever 
can be bent or broken off. Such an overload on the control 
lever can result in critical safety situations. For example, the 
control lever can generate control signals not intended by the 
driver or the damaged control lever can become stuck in a 
certain position. 

Therefore, it is an object of the invention to provide a 
control lever in Which damage to the control lever caused by 
an overload is reduced or eliminated and the risk of safety 
critical situations is reduced. 

SUMMARY OF THE INVENTION 

The invention provides a control lever in Which the stop 
has an elastic component, as a result of Which a de?ection, 
e.g., at a least slight de?ection of the control lever beyond 
the stop point is possible. The stop point is selected so that 
the force required to reach the stop point can be reliably 
expected not to cause any damage to the control lever. The 
elasticity of the stop prevents a signi?cant impact load on the 
control lever When it reaches the stop point. The mobility of 
the control lever beyond the stop point makes it possible to 
use the control lever to generate control signals that re?ect 
a strong or excessive actuation force. 

It is advantageous if the elastic component of the stop is 
realiZed so that in the event of a de?ection of the control 
lever beyond the stop point, the restoring force, as a function 
of the de?ection, increases to a greater extent than for a 
de?ection of the control lever betWeen a neutral position and 
the stop point. It is thereby guaranteed that When the driver 
actuates the control lever, he Will be reliably aWare of the 
stop point. Under normal conditions, the driver Will then 
continue to move the control lever only a short distance 
beyond the stop point. 

It is appropriate if there is a metal spring to generate the 
restoring force that acts in the event of a de?ection betWeen 
the neutral position and the stop point. LikeWise, it is 
appropriate if there is an elastomeric component to produce 
the elasticity of the stop. 

Conventionally, there is an electrical sensor that measures 
the de?ection of the control lever. This sensor determines the 
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direction of the de?ection, by means of Which the driver 
selects the function to be controlled and the angle of 
de?ection, Which generally determines the speed of the 
function being controlled. It is possible to measure these tWo 
variables With a single electrical sensor. For this purpose, it 
is possible to use an inductive sensor, for example, in Which 
case a permanent magnet is fastened to the control lever. 

It is particularly advantageous if, When a de?ned critical 
safety de?ection of the control lever is reached in Which the 
control lever is de?ected beyond the stop during this safety 
critical de?ection, a signal can be generated by means of an 
electrical sensor, as a result of Which a safety function of the 
vehicle or of the machine tool is actuated. The safety-critical 
de?ection should correspond to the maximum alloWable 
de?ection angle of the control lever. 
When this de?ection angle is reached or exceeded, the 

above mentioned safety function is actuated. As the safety 
function, for example, the function selected by the direction 
of the de?ection can be shut doWn. LikeWise, it is possible 
that the safety function includes the complete shutdoWn of 
the vehicle or the machine tool, or the emission of a Warning 
signal. 

If a single electrical sensor is provided to detect the 
de?ection of the control lever betWeen a neutral position and 
the stop point and to detect the safety-critical de?ection, the 
invention has the additional advantage that no additional 
signal transmitter is required for the safety function. 
The safety-critical de?ection is advantageously deter 

mined so that the force required to achieve the safety-critical 
de?ection is at least tWice as great, and preferably at least 
three times as great, as the force required to reach the stop 
point. Thus, With regard to the actuation force, there is a 
suf?cient distance betWeen the stop point and the safety 
critical de?ection to prevent accidental activation of the 
safety function. 
The safety-critical de?ection is also designed so that the 

force required to reach the safety-critical de?ection has no 
adverse effect on the control lever as a result of the overload. 
The driver is therefore Warned in good time by the automatic 
engagement of the safety function against further increasing 
the actuation force on the control lever. 

In an advantageous embodiment of the invention, there is 
a device to detect the neutral position of the control lever. By 
means of such a device, a determination can be made at the 
time the vehicle or the machine tool is started up Whether the 
control lever is in its neutral position. The startup is then 
permitted by a suitable control device only if the control 
lever is in the neutral position. In this manner, it can be 
ensured that a damaged control lever, such as a control lever 
that has become stuck at the stop point, Will not engage any 
undesired function When the vehicle or the machine tool is 
started. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Additional advantages and details of the invention are 
explained in greater detail beloW With reference to the 
exemplary embodiment illustrated in the accompanying 
?gures, in Which: 

FIG. 1 is a sectional vieW of a control lever embodying 
features of the invention; and 

FIG. 2 qualitatively shoWs a curve of the actuation force 
versus the de?ection angle for a control lever of the inven 
tion. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

For purposes of the description hereinafter, the terms 
“above,” “beloW,” “right,” “left,” “vertical,” “horizontal,” 
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and derivatives and equivalents thereof shall relate to the 
invention as it is oriented in the drawing ?gures. However, 
it is to be understood that the invention may assume various 
alternative variations and step sequences, except Where 
expressly speci?ed to the contrary. It also to be understood 
that the speci?c devices and processes illustrated in the 
attached drawings, and described in the folloWing 
speci?cation, are simply exemplary embodiments of the 
invention. Hence, speci?c dimensions and other physical 
characteristics related to the embodiments disclosed herein 
are not to be considered as limiting. 

FIG. 1 shoWs a section through a control lever assembly 
of the invention and the major components that are impor 
tant for the function of the control lever assembly. Acontrol 
lever 1 is rotationally mounted, e.g., by a ball-and-socket 
joint 7, to a stationary housing plate 4. When the control 
lever 1 is de?ected from a neutral position, designated (x0 
and shoWn in solid lines in FIG. 1, by an arbitrary distance, 
a spring 2 is compressed by a movable bushing 8 to generate 
a restoring force that acts in the direction of the indicated 
neutral position (x0 of the control lever 1. Located on the 
loWer end of the control lever 1 is a sensor 5, by means of 
Which the de?ection angle 0t from the neutral position (x0 
and the direction of the de?ection are detected and converted 
into a corresponding control signal in conventional manner. 

Also located on the loWer end of the control lever 1 is a 
stop, preferably an elastomeric stop 3, Which is con?gured 
to come into contact With the housing plate 4 in the event of 
a de?ned de?ection al of the control lever 1 as shoWn in 
dashed lines in FIG. 1. This de?ned de?ection (x1 is also 
designated the stop point (x1. By increasing the actuation 
force exerted on the control lever 1, the elastomeric stop 3 
is compressed alloWing the control lever 1 to be de?ected, 
at least slightly, beyond the stop point (x1. 

In the region betWeen de?ections (x2 and (x3 shoWn in FIG. 
1, for example, a safety-critical de?ection may be de?ned 
and a safety function activated When this safety-critical 
de?ection is reached. One possible safety function, for 
example, is the deactivation of the functions that can be 
controlled With the control lever 1. 

FIG. 2 qualitatively shoWs a curve of the actuation force 
F versus the de?ection angle 0t of the control lever 1. The 
region A represents the de?ections that occur during normal 
operation of the control lever 1, i.e., betWeen the neutral 
position (x0 and the stop point (x1. Beginning With the neutral 
position (x0, the actuation force F required to move the 
control lever 1 increases from a value F0, initially uniformly, 
until the stop point (x1 is reached at the actuation force F1. 
When the control lever 1 is moved beyond the stop point 

(x1 into the area B, the actuation force F necessary to de?ect 
the control lever 1 increases much more rapidly than in the 
area A. Preferably, in the range of the de?ection betWeen the 
stop point (x1 and the de?ection position (x2, the normal 
functions of the control lever 1 are available. When a de?ned 
safety-critical de?ection betWeen the positions (x2 and (x3 is 
reached, the safety function de?ned above is initiated. The 
actuation forces F2, F3 and FS thereby correspond to the 
de?ections (x2, (x3 and as, respectively. 
When the control lever 1 is adapted for a speci?c 

application, the safety-critical de?ection as may be 
designed, for example, so that the possibility of an unnec 
essary actuation of the safety function is reduced, and With 
regard to the actuation force, there is a suf?cient distance 
betWeen the actuation force F5 required for the safety 
critical de?ection (x5 and the maximum load-absorption 
capacity of the control lever 1. 
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4 
It Will be readily appreciated by those skilled in the art 

that modi?cations may be made to the invention Without 
departing from the concepts disclosed in the foregoing 
description. Such modi?cations are to be considered as 
included Within the scope of the folloWing claims unless the 
claims, by their language, expressly state otherWise. 
Accordingly, the particular embodiments described in detail 
hereinabove are illustrative only and are not limiting to the 
scope of the invention, Which is to be given the full breadth 
of the appended claims and any and all equivalents thereof. 

I claim: 
1. A control lever assembly, comprising: 
a housing; 

a movable control lever carried on the housing; 

an elastic stop connected to the control lever and con?g 
ured to limit movement of the control lever by contact 
betWeen the elastic stop and the housing; and 

means for generating a restoration force for the control 
lever, 

Wherein in a neutral position of the control lever the 
elastic stop does not contact the housing, Wherein the 
control lever is movable betWeen the neutral position 
and a stop point de?ned When the elastic stop contacts 
the housing, Wherein the control lever is movable 
beyond the stop point by compression of the elastic 
stop betWeen the control lever and the housing and 
Wherein the elastic stop contributes to the restoration 
force only for de?ections past the stop point. 

2. The control lever assembly as claimed in claim 1, 
Wherein the elastic component of the stop is con?gured such 
that for a de?ection of the control lever beyond the stop 
point, the restoration force, as a function of the de?ection of 
the control lever, increases to a greater extent than for a 
de?ection of the control lever betWeen a neutral position and 
the stop point. 

3. The control lever assembly as claimed in claim 1, 
Wherein the restoration force generating means includes a 
metal spring for generating the restoration force When the 
control lever is de?ected betWeen a neutral position and the 
stop point. 

4. The control lever assembly as claimed in claim 1, 
Wherein the stop includes an elastomeric component. 

5. The control lever assembly as claimed in claim 1, 
including an electrical sensor con?gured to detect the de?ec 
tion of the control lever. 

6. The control lever assembly as claimed in claim 1, 
having a safety-critical de?ection of the control lever 
de?ned beyond the stop point, Wherein When the control 
lever is de?ected to the safety-critical de?ection, a signal is 
generated by an electrical sensor to activate a safety func 
tion. 

7. The control lever assembly as claimed in claim 6, 
Wherein a single electrical sensor detects the de?ection of 
the control lever betWeen a neutral position and the stop 
point and detects the safety-critical de?ection. 

8. The control lever assembly as claimed in claim 6, 
Wherein the safety-critical de?ection is con?gured such that 
an actuation force required to de?ect the control lever to the 
safety-critical de?ection is at least tWice as great as an 
actuation force required to de?ect the control lever to the 
stop point. 

9. The control lever assembly as claimed in claim 6, 
Wherein the safety-critical de?ection is con?gured such that 
an actuation force required to de?ect the control lever to the 
safety-critical de?ection does not damage the control lever 
as a result of an overload. 
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10. The control lever assembly as claimed in claim 1, 
including a device to detect a neutral position of the control 
lever. 

11. The control lever assembly as claimed in claim 2, 
Wherein the restoration force generating means includes a 
metal spring for generating the restoration force When the 
control lever is de?ected betWeen the neutral position and 
the stop point. 

12. The control lever assembly as claimed in claim 2, 
Wherein the stop includes an elastomeric component. 

13. The control lever assembly as claimed in claim 3, 
Wherein the stop includes an elastomeric component. 

14. The control lever assembly as claimed in claim 2, 
including an electrical sensor con?gured to detect the de?ec 
tion of the control lever. 

15. The control lever assembly as claimed in claim 3, 
including an electrical sensor con?gured to detect the de?ec 
tion of the control lever. 

16. The control lever assembly as claimed in claim 4, 
including an electrical sensor con?gured to detect the de?ec 
tion of the control lever. 

17. The control lever assembly as claimed in claim 2, 
having a safety-critical de?ection of the control lever 
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de?ned beyond the stop point, Wherein When the control 
lever is de?ected to the safety-critical de?ection, a signal is 
generated by an electrical sensor to activate a safety func 
tion. 

18. The control lever assembly as claimed in claim 3, 
having a safety-critical de?ection of the control lever 
de?ned beyond the stop point, Wherein When the control 
lever is de?ected to the safety-critical de?ection, a signal is 
generated by an electrical sensor to activate a safety func 
tion. 

19. The control lever assembly as claimed in claim 2, 
Wherein a single electrical sensor detects the de?ection of 
the control lever betWeen the neutral position and the stop 
point and detects the safety-critical de?ection. 

20. The control device as claimed in claim 7, Wherein the 
safety-critical de?ection is con?gured such that an actuation 
force required to de?ect the control lever to the safety 
critical de?ection is at least three times greater than an 
actuation force required to de?ect the control lever to the 
stop point. 


